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Ar-3T1-A-:T : 

Tl".e };:-r'i'5^nr. irr/ontiori re'Lc.r-^s to a heat re^astant iiKj^diny 
: : n :<\ mj:":'.: . I i c n 

':-;c(ir'r i 3 i ria O^'-iti'.O k^y v/ei'?ht C'f an arcmatic ]: c lyamidein Lde 
r-;.-3- :;rid 4 ^ 

:rl\t. 'M a tne I'lnc la.s t i c resin whirh eomp'rises at least one 
iue:ul. -r " ,^e] eet:.,d 

rr-^rr. tt-:- :rrv,-r. ei^n-- i 5 1 ir.g '?t a pcd yphenyl ene sulfide re::; in, a 
]j ly-;nd.:;e re.-m, 

r.i'.. y.: ul f ■: :\e re.:'i]"., an ar'Maatic p'jly-i'ter r^rcin, a 
]j .■ 1 yi.laeny ] 'E n^.-- etht: f t esin 

h:\ :: ^:'hen': :-r/ r-:;->ij-i. The th- rmcpd. eis t i ■:: reein must ha^^e a :iielt 
i^e'i'c- i r y an 

;.ri]:e - i -n 
" enir -. r tu.ir-: : 
p . ,' .riiii :ie in.i a-. 

,::Lpr : veil ir. mel*. ''is-r. Dsity :3naracr eris ri c^-- by r)-:'.Ln'[ l")l'Ended 
w:"3i t:\e 

*.h-r:ui:'pla3 L ..'J reain. Therefore, a reem c jmpi-i si t ion i.a Dk'tained 
wl-.i.:h is 

eneeUeni in r;v:) I'iarri 3^ ty cnar ::':erist i ::s . Tlii? (:ompoa i3ic n may 
' j r> t i ji'i h ^ _ y 

.-■■-riir-r i e \':vri"'Ua kinds -^f fillers. Shapei articles, '.)}j"Uained by 
:iL-jl3 ni;>l':lin-; 

J 3 ".he ;-:o:np'..);-. L t: bjns :.n a::cjrvlan:e v;itn the present invent! Dn, are 
-^XC'-I lei'it in 

neat resist an ::e, m---chani ::a 1. nha racter i s t : :: s , •Ed.eL:r r i sa 1 
■ :haracee ris t i ss , 

sliding sharaater isties ani solvent resistan :e ch ^ra ster is t i ss 



. of. U'St ruiire tnan 1 . t i:Ties . L j . sap' . 5 siolse and a 

:\ot .bsuer snan s 3 3 , 'liegr ee . C. The iroi:i<E.alc 
r--:^s -n 
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and may be 

utilized in many different ways. 
4 Claims, 0 Dravjing figures 
Exemp'lary Claim Number: 1 

BSE'R: 

rolyimide resins, ref-resented by the trademarks "VESPEL SP" c:f 
Liu print in the 

United States and "?«jLYIMIDE 2G30" of Upjohn in the United 
States, ^re very 

ex;:ellent in heat resistance, mechanical streni;^th, (shemical 
resistance and 

elect rici;! characteristics, but they ia::k melt procesc.abi I i ty and 
c^nnct be 

me b: molded. Iri order to improve this defect, it nas been 
pircj-ocsed that t^etter 

melt mc-biiab i lity may be imparted to a pc-lyimide, for example, 
"P'JLYIMIDE 2 0 80" 

mentiono'ii alj'ive, k^y O'lending it with :.0 to 50r by weight of 
pob/poi--nylen- 

sulfide CJ.S. Pat. No. 4, 017,555). However, as the P'C'lyimide 
r- i n itself is 

cieficient in melt orC'Cessabil ity, a relatively large aniount of 
the 

ptdyp'henylene sulfide resin is necessary in the blend tor 
impaiting ar. 

acs^spt SLtde melt pro sessability to the pol/imide. Thertzfore, the 
thus oot iiine'ii 

melt moh:ialole compi'js 1. 1 ion exhiliits piC'Cr mecnanical prop^erties m 
cC'mpiariS'jn 

with the inherent prciperties of the p)olyimide itself. 
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:)"'Cn-lEi:'r-lDEMTTFIER: us 4 53 ^790 A 
TTTLE: \'al^^o o^.-em pa'.'rkin^ asfemijjly 
:iATE-I^o.JEEi: September 3, 1 9 5 

I ::ve: IT- jp- 1 N rViFJi/vT 1 3)1 : : 

IL'V^E CITY -STATE 3 1? CODE 

i: 33Jr:TP;:' 

W : 1 .: :.a]:.:- ; r'-:.er C . 

II A 

c\. ; 3'.. I i r:l . H . 
II. A 

Yui k'.'f Jr . ; E-lv/ai d 13 . 
113 A 

ManriiC'ri; The mas K. 
I : ■' A. 

'31 eve 1 and 
Ur.i v.E'i-s 1 ty 
He i ts 

:'3-C:h-hi:3.F.E:iT: 3 1 / 3 1 4 , 2 5 I / 3 : 2 ,267/153 ,;77'523 ,277 'v.O 
,411 344 
Ar-'-3'3r ACT : 

A v-:il\'e- 3'':'':iy r.af a stern p'a^s-age rotata3dy re'C-eivmg -l valve 
:^^er:L. A ^la^rrAnc 

sur T'-'Uncls the stem .:n the pia.-.rage and a pac'<ing nut thi -^aLied cm 
■3:"ie s : eiu 

: >i2 axi.-:l ferce t'.) i-adia.ly exriand zYi''- ^jiCKing in"^' seal.i.ng 
L ; Lga-,:e:Lent vn th 

tne : em an-.l p^assaiie v;aJ l. C.-jiit r :* 1 1 ed slipji'age componL-nts 
into t"P": oed ; ^e tv/r-E-n 

t]-:e pa-r}:irig and r>ar3^:ing nut allow r-C'tation the stem and 
}.':iO}:ing nut v/ithC'Ut 

any icratienal sliding movem-jnt against ari end face of '.he 
r.a :h : n-j . A r.ac}:i n :r 

suppv^rr. ri.na eric/ages the end face the r^ackin^j adj =i'::^nt the 
y ac}::r. :r r.ut nnd 

:i:cli...aec a vne^■^r■'^n surfaize f'jr radially expandinig the packing. A 
■,:lari'; e:\:rag'.'S 

the suppLvrt rin(;r and a pair of reversely pios 1 ti^med spj :ng 
washers ar'e 

mteip'jsed t'etv/een the gland arid p^ckirig iiu: . Ciuring r ■ : t,;-,o ifjr of 
the stem, 

pad:: n If r.ut anri s]:)r.:n'j washers, the gla.nd r^. rates agaLn...,.t th*;' 
p - r k . n 1 s uppo r 

r.ng. 3^he c3i-:-vron su.-:face of the suppcjrt ring include.- noiches 
f-. r ^_:rii."pdng 

the packing ti^ p>revenc relative sliding mC'Vement ther ebetv/een . A 
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handle is 

attached t-i the stem by a handle nut, and a sp'ring washer 
interpC'Sed between 

the nanale' and haridle nut prevents Icmjs eni:! cf tne nandle nut. 
2-: CLain.s, 5 E'rav/ing figures 
i-::<e:up 1 3. r y C 1 a irr. Mumt e r : 14 
I/uiTLler cd I'rawing Sheets: 1 

BoPF : 

The packing supp'C>rt rings are constructed of a polyLmide plastic 
r.aterial, such 

as Vespel (a trademarr: of E. T. duPont de Nemours and Comp-any for 
sp^enaVty 

p-.:d yimide pdasti'::s having high teniperature resis tanc;e ) . Making 
rd'ie supip'ri r. 

::ings 'if Vesp^el instead of metal all'jws them to be C'jnstrusted 
with an ext. ra 

■:lcise fit to the stem. If the Vesp^el ruos 'in the stem, iz wears 
s 1 ight ly ana 

aces n: harin. li-^tal supipc'it r'ings wsuld s :: : i e tne stem, oEimage 
The sur:,5:L>r, 

and, in turn, Cainage th^:' Giafoil ws-ar s ^„.r"f i ss- . Hent;e, metal 
::ingi w.. .lu 

require lacg-er 'Sleararices and this i; ns't siesirable r>S!sause close 
flear 5n-es 

ire esseittial tc- p^revent packing extrusion fti' maximum life. 
B3P?.: 

Vespel als: survl\'es a fire. Even though Vespiel is a synthetic 
in:l is 

c 3. rt ni zee; tiy the heat, there is nc size I jss. Vespel alst) 
r etr. ins entugh 

ctmpressive strength to function during inl after a fire. There 
ar e alst' c tner 

new ptlymers whi th do n-tt melt, burn, cr vap^trize, and these may 
h e "i-i s e :i 

:nst e 3 i c i Vesp-::! . 
BT?? : 

A metal tin? glana loeirs against tne up'pe:r s.^r-pitrt rin?, and 
turns with the 

steiTi an^:; slides sm tne ring. Vesp'el nas gjt':; wear resistance and 
1 :-w fr i ct i'l n, 

s.j its fiat upper face makes a goctl t'earing for the gland. Using 
a metal i- i n ? 

W:juh:l preclude this soluti«tn for a ritatrc^nal interfa::e and would 
le^uire scnie 

other- ::t'nt rolled t-eartng area. Tne gland also pro^vides a rigid 
basking i'cr the 

Vespel supp'Ort ring. The clearantes for the gland are slightly 
larger t<:' 
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preclude metal ruhtlng, but still close enc'Ugh tC' supp^ort the 
Vespel and 

prevent it frcm crack inq at an unsuprn:. rted edge, 
PS PP.: 

The unique shape C'f tne spring washers lock them tc the flats of 
the valve 

St en., assuring that the spring washers always turn witn the stem 
and pirohibir 

sliding morion between the springs and h.^miiile. The cuter edge of 
the Icwer 

sprinr le^rs on tne gland, Since ther-E' is alm^js:.. a line conoaot, 
the uni: 

stros:: is ver'y high as is the frii::ticn, o f t'oct ivoly hjcking the 
sp r i n an^ii 

glanc t'^gemer. Thus, the gland turns witn the spring washers 
and stem, arid, 

in t.urn, :LUst slide on the Vespel sup'p'i'rt ring. The piacking nut 
beats C'n the 

C'Uter ecge of the uprier spring washer to create a strC'Ui^ locking 
a:-ti':n and 

pre^'ent the nut frcm loosening during i-ycling. 
PP. : 

All ■: f the fc'r-egcdng discussic^n is leased on tne pmimary 
appd. i :.at ic n of the new 

packing assemijly in a firesafe valve, ij.^t. ap'pl:ei equally well to 

inten^iiea for nornLil servi'Se at elevato-l t empf:'ratures . This wo-.:ld 
re arrive tiie 

r^n>r t-:.r a i'efbjn packing but. wichm :ne sapialii 1 1 1 y of vesp^el 
anl riunere'Us 

C'ther high p^er- f c rmance pc lymers. In that case i: it.ay oe 
■aes i r abl e to rep'l ace 

the supp'ort rings anil the metal thrust bearing with a suicafcde 
plastic^ Tne 

prinrdpdes and cijmp'onent functi^Dns wculd n^jt he altered. 
Ei-Pb: 

E'inally, t:ie san.e t^asic Ci^ns truct ic-n can be used tc advantage in 
the rmal 

valve with Teflcn packing, but not firesafe. In tnat case, the 
p>ackin':f supp^i^rt 

rin'iJi: need nc't l-e ch-E-vrcm shaped, ana ::'::'..ld be cc^n.^ true ted from a 
reiri f rred 

TTfbnn rin';;f instead j f Vesp^el. The metal thrus.t b<Earing may be 
r-E-p' 1 :i z'ec oy 

S'ln.e ri^id p.dasti:' bearing mat.erial sush as '/eopol or a filled, 
rei n f C'r red 

Tefl-:n. The spring washers compensate fc^r the very high 
expansion rate of 
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Teflon and prevent overloading the less rigid bearing. 
DEPR: 

In the preferred fc-rm, all of the metal f:'arts are of suitable 
stainless s t *=' e i . 

r'acking 54 c<:'m}jr i ses a wire reinforced Graf oil, while support 
rings 50, 52 are 

constructed of Vespiel which is fifteen percent (15f:) graphite 
filled. However, 

it will be reccgnized that many of the features of the present 
invention may t^e 

used with packings and support rings or cither materials and that 
some or all C'f 

the metal parts may be replaced with appiopriate different mtetal 
c-r plastic 

materials. Such mc-dif icat ions and/or sut^s titutic-ns may be 
desirable to 

accommodate different valve applications. 
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1 ' J 6 c , 4 1 y ' .: 6 6 , 1 7 . ' 5 6 7 
ABSTRACT : 

There are disci ■.■Med herein several eml^ediment s of a pressure 
r esri': ns i ve 

di sc}"i.ar'7e ^^■:lve assembly parr 1 c:i:larly ad.tp'ted f«:-r use ^n 
1 -c ipr'j'.:at .ng type gas 

.:'.inpressc r s . I'he '-'alve assembly includes a discharge passage 

:rus"j; .:.Lni'.:al shaf-i' iii whicli a g^E-ne rally rcmplementary shapea 
] : gh:-v;eigh7 

valve zh^mr^er is disposed. Tlie valve meml^er is p'referably formed 
rr':n a 

r-. ly:ue no nLat':iria 1 , buz may also 1: e formed cf met.-.l. The 
ri.ater ials use:! and 

r.he i.eh-aC. ivr! gecme*. r of che valve ceat ar.d member- are such as to 
L-riu.^:- 

bE-ai an'V.e or reexf > ur.s icin volume, pr'i'Viie quiet closure wlch gc'od 
sval-n:;, J - ng 

: X f e anii hb.rh spee \ jperation, and still have the required fiov; 
areas av lov; 

valve 1: fts, therel^y prcviding improve:! flow chara'::terist ics and 
e f f I'.-iency . 

li-:e in.::ludeLi angles jf the valve anl seat are slightly different 
c :■ pro vide 

r : :■ :jress i ve closin^7 and sea lira with^jut perm.inent dei ormat ion . 
The'-clve 

■;:>ncepcs .Eire also ■iis::l(jsed emliH^died in two ■:-ther knc-wn types cif 
\'alv^es in 

v;hi ch tlie valve el omen:, is provided witn a c-ntral opening and 
as so -1.5: red 

■rl'i'sure means to fo-r-virie aciditional discnarge flow area. The 
■'I'lsure means in 

>; ne t^ml'Odiment is :.n the form of a fixed memr^er and in another 
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embC'diment is in 

the fC'rm of a second separately biased movable valve disc member. 

diS'-".h.E:rge valve of the present inven::ion is also shown in 
cc-irl"'inat Lc^n with 

several different types of known suciic-n "'^alves. 

iMaims, 15 Drawing figures 
Exemplary ("'LaiiTL IJui'ih'er: 1 
Kuirj er of E'rawing Sheets; 

:jE?? : 

Az Khe present time the preferred material fcir the valve member 
IS "Vespel", a 

r:-:d yiiiLi de resin availarle from duE'ont Comy.jany, Wilmingtcn, 
Eiei aware. The 

crmpcsit i':r:s identified as "SP-1" and "SP-21" have been found to 
■:r i V- -;-:ce ] - ent 

resell IS. t"he use r^t such a pc' Lymeric 'jL-miMjsi t ion for discharge 
VHl\-e member 30 

fi 11 1 1 ^. ates easy fabrication, such as by Knjlding, and the 
r e 1 -h t i ■/ e 1 1 gn t w e i ' fh t 

of t.he valv'^ memil.er facilitates high sr^eed operation due to the 
: eduor'a inei ti a 

■: f -.h- valve and the atality to use Li:rht-t springs, as w-e:11 as 
r euu-::ina r.':- i ^e 

.>en'.-r.:J.ei Iv/ c-.jntact .:.f the viLve and vil\'e sea:. The "Vespel" 
m.^t-ri.il li 

ilealiy suited f«:r such applicatic'n as it is able to resist 
.iegra lat i^T. fr-jm 

relatively hign temfi^e ratures and is unaffe.zted hy either 
r e f r i le ran*". ';ras c-r 

lubritant. It has been found that the maximum 'jperating 
t e e I' t u r e to wli 1 s h 

the refrigerant and lukir icat ing oil can tie subjected witn:'Ut 
■lam^ge is less 

tnan that f jr "Vespel". "Vespel" is also compliant enough to 
seal v/ithi'Ut 
permanent de format i.'in. 

oEPF-.: 

jth-r suitable p^jlymeric materials having the nc-ted 
: naracter 1 s r 1 ss whi::h i t is 

r-e]".ev^-l mhy als^j ]".)e used, include thi'se .:omiiierc;i al ly avEii table 
...niior one 

r. ra'iem,:rks "Vesp-1" Kz (an aramid resin a'-^ailable frc^m the duPont 
t:'mt:''any) , 

"Spanibjn" :a pDlyir.iide resin available frjm Sparta Kfg, Co . ^ 
riiv-r, Ohi ■..) , 

"Vabjx" 4 II Dr 410-SEO (a glass reinfircel, thermoplastic 
polyester available 

from the General El.ectrit Co., Pittsfield, Mass.), "Ryton" {a 
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P'Olyphenylene 

sulfide available from Phillips Petroleum Co., Bartlesville, 
Cikla . ) , and 

"Torlon" poly ( amide- imide ) resin available from Amoco 
Chemicals Corp . , 
Chicago, 111 . ) . 
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